Research Questions: Are there differences in postpartum contraceptive use between women with and without immigration background? Do women more commonly use contraception following a high-risk pregnancy or caesarean section? What role does current breastfeeding play and, amongst immigrants, what is the effect of acculturation level on the frequency of contraceptive use? Study Population and Methods: Data collection was carried out as part of a larger study in three Berlin delivery units using standardised interviews (questionnaires covering e.g. sociodemographics, immigration history/acculturation and use of antenatal care); telephone interviews comprising 6 questions on postpartum contraception, breastfeeding and postpartum complications were conducted on a sample of the study population six months after delivery. Results: 247 women with, and 358 women without a background of immigration were included in the study (total study population n = 605, response rate 81.1 %). 68 % of 1st generation immigrants, 87 % of 2nd/3rd generation women and 73 % of women without immigration background (non-immigrants) used contraception. In the logistical regression analysis 1st generation immigrants were less likely than non-immigrants to be using contraception six months postpartum, and 1st generation immigrants with low acculturation level were significantly less likely to use contraception than 2nd/3rd generation women with low acculturation level. Conclusion: In the extended postpartum period there was no major difference in contraceptive use between immigrants in general and non-immigrants. It remains unclear whether the differing contraceptive behaviour of 1st generation immigrants is the result of less access to information, sociocultural factors or differing contracep- Sufficiently long birth intervals reduce neonatal and maternal morbidity and mortality, whereas shorter birth intervals are associated with increased risk to mother and child [1, 2] . The immediate postpartum period and the early months following delivery provide important opportunities for contraceptive counselling, which should include accurate information on the various effective methods of contraception [3] . Counselling should ideally take place in the first few postpartum weeks, either before discharge from the delivery unit or at the first postnatal check-up in the gynaecology practice [4] . According to current data, use of all common methods of contraception seems acceptable during the postpartum period and during breastfeeding, with allowance for the usual individual contraindications. Combined oral contraceptives should only be commenced three weeks after delivery. No negative effects on breast milk production or early childhood development have been reported to date [3, 5] . Deciding on a contraceptive method in the postpartum period is an important process that is influenced by various medical and patient factors [5, 6] . To date there has been little systematic study of the sociodemographic, cultural and immigration-related factors that may influence this choice and overall contraceptive use in the first six to eight postpartum weeks and the early months following delivery. Currently there are approx. 15 million people living in Germany with immigration background (defined as either having immigrated oneself, or being direct descendant from an immigrant) [7] . Considering the multicultural reality of modern-day medical care in German cities and urban centres, current obstetric and gynaecological research and counselling practice must take the particular issues affecting women with a background of immigration into account. We undertook a comparative study of women in the postpartum period with and without immigration background to answer the following research questions: 1. Are there differences in contraceptive use between the two groups? 2. Are women who have had a caesarean section or a high-risk pregnancy more likely to use contraception at six months post partum? 3. Does care and counselling by a midwife (midwifery care) in the postpartum period influence contraceptive behaviour? 4. What role does current breastfeeding play in the use of various contraceptives? 5. Within the immigrant population, does the level of acculturation influence the prevalence of contraceptive use six months after delivery?
Methods ! Data collection took place as part of a larger DFG-funded study (GZ: DA 1199/2-1) in three Berlin hospital delivery units (Charité/ Campus Virchow-Klinikum, Vivantes-Klinikum am Urban, Vivantes-Klinikum Neukölln) using standardized interviews supported by questionnaires [8] . The primary data were linked to so-called perinatal data collected by the delivery units. This perinatal data is routinely collected throughout Germany and analysed centrally as part of quality control.
Immigration status/acculturation
The determination of immigration status was carried out as recommended by Schenk et al. (2006) based on information pertaining to parentʼs country of birth, duration of stay in Germany, and mother tongue [9] . Women with immigration background were subdivided as follows: 1st generation immigrants = women who themselves had immigrated; 2nd generation women = women whose parents had immigrated; 3rd generation women = women and both their parents were born in Germany, but 1st language not German. Women with only one parent born abroad were categorized as non-immigrants. All other study patients were also classified as non-immigrants. Acculturation was measured using the Frankfurt Acculturation Scale (FRAKK), a validated, 15item questionnaire [10] .
Inclusion criteria
All women who were admitted to one of the three participating hospital delivery units, delivered a live birth from 24 weeks gestation onwards within the study period, were at least 18 years of age at the time of delivery and were permanently resident in Germany when included in the study.
Evaluation time points
Data were collected from January 2011 to January 2012 in the labour and postnatal wards of the above mentioned hospitals by trained project workers using standardized questionnaires. Data were supplemented by information taken from the maternal antenatal record and linked to validated perinatal data documented by the delivery units. Data collection occurred at three defined time points (T1-T3). T1labour ward: On admission to the delivery unit study participants were questioned on sociodemographics, immigration and use of antenatal services (40 questions). The questionnaires were available in German and eight other languages relevant to immigrants living in Berlin (Turkish, Russian, Arabic, Polish, Kurdish, Spanish, English, French). Interpreter services were used if necessary. T2postnatal ward: The second questionnaire (7 questions) on breastfeeding and health behaviour during pregnancy was carried out on the postnatal wards of the three study hospitals, usually on the 2nd or 3rd postpartum day. T3six months post partum: Telephone interviews (6 questions) covering breastfeeding, postpartum complications and postpartum contraception were conducted on a sample of the T1/T2 group (only women giving birth in Charité/Campus Virchow-Klinikum between 10. 01. 2011 and 09. 05. 2011) six months after delivery. Due to organisational and confidentiality issues as well as limited financial resources, this questionnaire could only be applied to a (representative) partial sample (T3) of the total study population (T1/T2).
tive requirements and further targeted, qualitative study is required.
halten der Migrantinnen der 1. Generation ein Effekt der Zugänglichkeit zu Informationen über Verhütung, von soziokulturellen Faktoren oder eines unterschiedlichen Bedarfs an Kontrazeptiva ist, sollten weitere, stärker qualitativ ausgerichteten Untersuchungen klären.
Statistical analysis
Descriptive and multivariate analyses were performed on contraceptive use six months after delivery. Logistic regression was used for multivariate analysis. There was no evidence of collinearity or interaction for the variables used in the logistic regression models. Study participants with missing data were excluded from the respective descriptive or multivariate analyses. Thus fewer questionnaires/perinatal data sets were available for some research questions. Numbers are shown in the results section. Statistics software SAS 9.2 was used for all calculations. Statistical significance was set at p < 0.05.
Ethics/confidentiality
Confidentiality requirements were adhered to for the questionnaires and when linking the primary and secondary data. The study was approved by the ethics committee of the Berlin Charité.
Results

!
Response rate 8157 women from the three delivery units were eligible for the standardized interview T1 (labour ward admission). 235 (2.9 %) did not fulfil inclusion criteria. Of the remaining women 7100 completed the questionnaire, a response rate of 89.6 % of the total study population. 53.2 % of women interviewed had a back-ground of immigration. The T1 data on sociodemographics and immigration/acculturation were used in the analysis of the subgroup at T3. Only the women in this subgroup were interviewed by telephone at six months post partum. Because of their small number and similar results, 3rd generation women were grouped together with 2nd generation women for further analysis. 142 of 747 women who had consented to telephone interview six months after delivery and had provided a telephone number could not be interviewed at the third evaluation time point (T3). The most common reasons given on the dropout form included "women not reachable" (n = 76; 53.5 %) and "telephone number incorrect (no longer correct)" (n = 57; 40.1 %). Other reasons were given for nine women (e.g. communication problems). Thus data on 247 women with, and 358 women without immigration background were available for comparative analysis (total study population n = 605, response rate 81.1 %).
Sociodemographics
Sociodemographic data on the study groups are seen in l " Table 1 .
2nd generation women were younger (mean age 29.3 years) than 1st generation immigrants (mean age 31.2 years) and non-immigrants (mean age 32.3 years). During the study period 60% of non-immigrants gave birth to their first child compared to 40 % of immigrants (1st and 2nd/3rd generation). 2nd/3rd generation women were smokers more than twice as frequently as other groups. Non-immigrants had higher education levels and were 
Influence of immigration factors
When interviewed at six months post partum, 68% of 1st generation immigrants, 87 % of 2nd/3rd generation women and 73% of non-immigrants were using contraception. German language proficiency did not seem to play a significant role in contraceptive use: 75% (n = 21) of 1st generation immigrants with no or little German language skills used contraception compared to 68.6 % (n = 96) of those with moderate to very good German skills. The various methods of contraception used are shown in l " Table 2 .
On interview at six months post partum 160 women were not using contraception. The most common reason, given by 14% of women in this subgroup, was the desire for another child. 9.1 % stated a failed partnership and 22.4 % had not yet got around to it.
Effects of sociodemographic factors
There were a number of statistically significant differences on logistic regression analysis of contraceptive use at six months post partum. 1st generation immigrants were less likely to be using contraception than non-immigrants. Higher age (≥ 30 years) was also associated with a lower chance of contraceptive use. Smokers were less likely to be using contraception than non-smokers. Multiparous women and women with a household income of 1500 to 2600 Euro were more likely to be using contraception (l " Table 3 ). In addition, other factors were analysed for effect on contraceptive use at six months post partum including "mode of delivery", "high risk pregnancy", "midwifery postpartum care" and "current breastfeeding". No statistically significant differences between immigrants and non-immigrants were found for these factors.
Influence of acculturation and religion
Of the women with immigration background, 1st generation immigrants with low levels of acculturation were significantly less likely to use contraception than 2nd/3rd generation women with low levels of acculturation (l " Tables 4 and 5) .
A further multivariate logistic regression was carried out according to Moreau et al. (2013) [11] to test the influence of reported religious affiliation on contraceptive behaviour six months after delivery. No differences in odds ratios were found between the Christian, Muslim and none/other religious groups.
Discussion
!
The direct postpartum period and the early months following delivery constitute a unique phase of life in which numerous somatic, psychological, social and familial adjustments occur. Nevertheless research on this phase of life in Germany and the German speaking countries is scarce. There are no current publications on postpartum contraception. The extended postpartum period provides a convenient opportunity for maternal health counselling since women not only have frequent contact to health services, but also are highly motivated to prevent an immediate subsequent pregnancy. Medical advice and the initiation of contraception should prevent unwanted pregnancy and short pregnancy intervals which are associated with negative outcomes for mother and child, e.g. increased risk of preeclampsia, premature birth and low birth weight (LBW) [5, 12] . The two most important factors for the choice of contraceptive method and its application are safety and ease of use [13] . Contrary to the study by Lauria et al. (2014) [14] the results of our Berlinbased study show differences in contraceptive use between women with and without immigration background: 1st generation immigrants were less likely to be using contraception. In this group more women were not using contraception at six months post partum. Helström et al. (2013) in their Swedish survey similarly reported that immigrants had less experience with various contraceptives than women born in Sweden [15] . Results published by Poncet et al. (2013) from their French study showed significantly less contraceptive use amongst 1st and 2nd generation immigrants compared to non-immigrants. The authors found that socioeconomic factors were a potential barrier to the use of contraceptives as low levels of education and unemployment were associated with reduced contraceptive use [16] . In a large registry study (approx. 900 000 women of whom 130 000 were immigrants) Omland et al. (2014) report similar contraceptive use in immigrants compared to women born in Norway irrespective of the postpartum period. More Norwegian-born women (38 %) used hormonal contraceptives than women belonging to various immigrant groups (15-24 %) [17] .
We postulated that a difficult pregnancy (classification as "highrisk pregnancy") or an operative delivery, particularly caesarean section, could be motivating factors for using postpartum contraception. [19] there was no such associa-tion in our study population. We found no internationally published studies on the effects of midwifery care and counselling in the postpartum period on contraceptive use. In a data analysis study, Lauria et al. (2014) reported that in Italy women who received family planning advice in the postpartum period used effective contraception more often, and this applied to both native Italians and immigrants [14] . Lopez et al. (2012) however, in a randomised controlled study, found that only half of investigated postpartum interventions lead to reduced rates of repeat pregnancy or increased contraceptive use [4] . We showed no significant positive effect of outpatient postpartum midwifery care on contraceptive use in any of the three study groups. Specific advice on contraception was however only assumed; women in our study were not questioned on the content of midwifery advice.
Contraceptive use was also not influenced by breastfeeding status of women when interviewed by telephone. At six months post partum 52 % of women interviewed were breastfeeding.
Breastfeeding only provides reliable contraception in the first 10 weeks following delivery [20] . 1.7 % of breastfeeding women who have unprotected sex will fall pregnant in the first six months [21] . Use of effective contraceptives is thus important regardless of breastfeeding. While education level and German language proficiency did not play a role, 1st generation immigrants with low acculturation level used contraception less often than 2nd/3rd generation immigrants. Maire et al. (1999) investigated whether the level of integration into host societies is associated with the use of various contraceptives six months after discharge from a delivery unit. The results of 51 interviews of women from Turkey, the sub-Saharan region and the Maghreb showed no significant association with continuous contraceptive use at six months postpartum. Women who had lived in France for fewer than 10 years used contraceptives more often. The authors concluded that more recent immigrants were more open and receptive to suggestions of delivery unit medical staff [22] . In the above-mentioned Norwegian study (Omland et al. 2014 ), in addition to age and level of education, length of stay in Norway was also a predictor of hormonal contraceptive use in immigrants, which increased in the first five years after immigration [17] .
Strengths and limitations of the study
We specifically collected data on immigration background, acculturation and socioeconomic status and analysed the effects of these parameters, which many internationally published register-based studies have not done. The 90 % response rate is another strength. The use of telephone interviews is a possible methodological weakness since there was no way of checking the accuracy of these data. Feelings of guilt and shame are not uncommon when confronted with questions on sexuality and contraception and therefore distortion of information, conscious or unconscious, is possible. Seen from this perspective, however, telephone interviews are rather advantageous because of relative anonymity. Lastly, it remains uncertain whether the sample we analysed is a representative one. Our study is nevertheless the first systematic quantitative scientific investigation of this important subject in the German-speaking world.
Conclusions
There was scarcely any difference in the use of contraceptives when comparing immigrant and non-immigrant women in Berlin. The only difference involved 1st generation immigrants, few-er of whom were using contraception at six months post partum. Factors such as mode of delivery, breastfeeding and midwifery postpartum care had no influence on contraceptive behaviour. Level of acculturation affected frequency of contraceptive use among immigrants at six months post partum.
Choice of contraceptive method post partum is influenced by multiple factors including medical history, hormonal status, patient preference, breastfeeding and desired level of contraceptive certainty/effectiveness. It remains unclear whether the differing contraceptive behaviour of 1st generation immigrants is the re- sult of less access to relevant information or actual differing requirements for contraception [23] [24] [25] . Further qualitative study of this question is required. Postpartum contraceptive counselling is important, however, because even among 1st generation immigrants it improves the likelihood of optimal birth intervals [5] .
